Introduction: nurses and licensed practical nurses are among the most affected by postural deviations and their drawbacks, in the world. One of the ways to mitigate these ills is physical exercise, and it can be done at work environment, however, not as a form of workout gymnastics. Objective: To verify the effects of a muscle stretching exercise program (MSE) on posture and flexibility of nurses. Methods: Controlled clinical experiment with 28 nurses, aged 18-60 years, divided into experimental group (n=15) and control group (n=13). Anthropometric measures, flexibility and body posture of the trunk were performed. The intervention was of 08 weeks of MSE; each session lasted 40 min. The exercises had four sets of 30s of tension for 30s of the interval. An independent t-test compared the characteristics of the samples. The chi-square test treated the results regarding body posture, and the level of significance was p ≤ 0.05. Results: MSE promoted positive and chronic positive changes in the Experimental Group with attenuation of the concavities of the vertebral column in the cervical and thoracic regions. In the alignment of the cervical region and the curvature of the lumbar region, the effects were observed after the eight weeks of training, including sharp reduction of gibbosity in the scapula region after the exercise session. Conclusion: MSE promoted acute and chronic positive changes in body posture and flexibility in nurses.
INTRODUCTION
Postural changes have been investigated because they may endanger the health and quality of life and are related to the interruption of their usual activities and pain (1) . These postural changes seem to be strongly correlated with certain posture maintenance for long periods (2) and inadequate postures in work activities (3) . These factors, therefore, contribute to the onset of functional postural deviations, since, according Paccini, Cyrino and Glaner (4) , functional postural deviations are originate from tasks and/or vicious habits at home or in the workplace, and structural postural deviations appear when some bone, joint or muscular structure appears to be non-uniform, anatomically.
Currently, functional postural deviations affect a large portion of the worldwide population, being the origin of musculoskeletal problems, according to the World Health Organization (5) , associated with ergonomic and traumatic factors. In labor terms, it is estimated that among the professional classes most affected by postural changes, are the nurses. According to Marziale et al. (6) , these professionals accept in their work activities, certain postures for prolonged periods of time, which trigger several musculoskeletal problems and pain, especially in the cervical, dorsal and lumbar regions. Engels et al. (7) observed that the nurses are approximately 20% of their working hours in harmful postures, which cause more physical effort and greater probability of musculoskeletal damage.
The nurses frequently complain about their work equipment (8) , alleging poor litter wheel lubrication, chair and crank beds; the heights of some equipment are different as beds and stretchers, wheelchairs and bath chairs, among others (9) . In addition to ergonomically inadequate equipment, the work activities of the nurses require high physical overload with repetitive movements. In the study by Zanon and Marziale (9) , it was reported that more than 90% of the evaluated workers, performed physical effort with the spine inclination for carrying out their tasks and more than 85% twisted, stretched and flexed repeatedly the trunk to carry extra loads.
It is known that muscle stretching exercises have been suggested in various clinical interventions aimed at promoting health as complementary treatment of musculoskeletal injuries (10) and attenuation of postural deviations (11) , however, still there is no consensus about its real benefits (12, 13) . What is known is that the prescription of muscle stretching exercises, although in some cases does not present significant results in body posture, may contribute to the reduction of back pain (14) . And in the case of nurses, data from the American Nurses Association demonstrate that approximately 90%, all over the world, feel nonspecific pain in some part of the body, generating frequently, absence from work (15) . Regarding the prescription of Muscle Stretching Exercises (MSE) for postural deviation correction, there are still questions about the most appropriate prescription and, therefore, about its real benefits on the bipedal posture (12) . These doubts difficult to interpret the studies outcomes and may be explained by little or no reliability employee postural assessment method (13) , for the suggested training with nonspecific prescription (16) or even by the lack of methodological description in the studies, making it difficult, thus, that they are replicated (12) or compared. In this study, it was proposed to verify the muscle stretching exercises effects on body posture and flexibility in nurses. The hypothesis was that muscle stretching exercises may cause positive changes in body posture and flexibility of these professionals, soon after exercise (acute effect) and during eight weeks of training (chronic effect).
MATERIALS AND METHODS
The study is a controlled clinical experiment of descriptive, inferential and longitudinal character. The sample consisted of 28 nurses, of a population of 32 employees of a polyclinic in the Niterói city-RJ. The volunteers were aged 18 to 60 years old, had some postural deviation and were not practicing any physical activity during the period of participation in the study. The volunteers were selected by convenience and then allocated to two groups: experimental group (EG: n=15) and control group (CG: n=13), by a sequence of random numbers generated by the 'random' function of the Microsoft Office Excel 2007.
Procedures
In the first stage, pre-and post-intervention acute evaluations (only one session of stretching exercises) were performed. In the second stage, after 8 weeks of stretching exercises performed only by the EG, both groups were reevaluated.
The individuals allocated to the CG underwent the same evaluations as the EG, however, did not participate in the MSE sessions. At the end of the study, individual reports containing the results of all measurements were made available to the study participants.
Anthropometry
In order to describe the sample characteristics, height, body mass, abdominal perimetry (AP) and body mass index (BMI) were measured according to the recommendations of the International Standards for Anthropometric Assessment.
Postural evaluation with the Moiré de Sombra technique (MST)
The methodological design to obtain the Moire Topography obeyed the proposal of Porto et al. (17) . Thus, a photographic camera (Sony, model Ciber-shot, 14.1mp, model Psc w350, Manaus, AM, Brazil) was fixed to a tripod, a light source (100 W, Bellalux, Osasco, SP, Brazil) constructed with nylon wires (Grilon 210/36, 1.35 mm, 200 g, São Paulo, SP, Brazil) with a period of 1mm and painted with black opaque paint. In a darkened environment, the volunteer remained standing, shirtless and barefoot, with his back to the Moiré grid, while the light, obliquely, fell on it a photo was obtained in a perpendicular plane to the grid, thus, generating the Moire Topography ( Figure 1) .
The Moire Topography were analyzed through a script validated by Silva Filho et al. (18) , which proposes a qualitative evaluation of the back posture in the three orthogonal planes. This allowed to verify, in the frontal plane, asymmetry and alignment of the spine in the cervical, thoracic and lumbar regions, and the unevenness of the scapulae. In the sagittal plane, asymmetries of the spine were verified in the cervical, thoracic and lumbar regions; and, in the transverse plane, the asymmetry between the scapulae.
Flexibility Measure
The flexibility was measured using a fleximeter (Sanny  , São Paulo, Brazil), in which the Range of Motion (ROM) of the ankle, knee, hip and spine trunk joints were measured. All movements were performed actively by the volunteer following the fleximeter user's manual.
Muscle Stretching Exercises for Experimental Group
The MSE program occurred during 8 weeks. Each session lasted 40 minutes with the guidance and supervision of a physical education teacher during the classes. The classes were offered in three days per week and each volunteer was to attend at least two days. The attendance frequency of the volunteers was recorded and monitored by the teacher. There was no sample death due to absence of the nurses during the classes.
The MSE program consisted of 8 static and active stretching exercises for upper limbs, trunk, hip and lower limbs, as following: 1) flexion of the cervical spine; 2) extension of the cervical spine; 3) stretching of the arms and forearms; 4) lateral trunk flexion to the right side; 5) lateral flexion of the trunk to the left side; 6) flexion of the spine (trunk); 7) extension of the spine (trunk); 8) maximum anterior flexion of seated trunk. For each exercise, four sets of active static stretching during 30s each with 30s of interval between the series were performed. To control the intensity, the volunteers were instructed to move slowly the muscle group until reach a mild discomfort, in order to avoid possible stretching and then to remain in that position during the stipulated time (19) . During all sessions, relaxation songs were used.
Statistical treatment
Statistical calculations were performed in software (SPSS TM 21, Chicago, IL, USA), and adopted the significance level of p≤0.05. Initially, the Shapiro-Wilk test was used to evaluate the data normality. Descriptive statistics were performed, with mean and standard deviation. To compare the sample characteristics between the two groups the T-independent test was applied. For the results of flexibility, the two-way ANOVA was used for repeated measures with Tukey test post-hoc. For the results concerning the body posture, the chi-square (X 2 ) test was used and a strength of association analysis between the two variables disposed in contingency table 2 x 2, through the Phi coefficient.
RESULTS
The sample characteristics are described in Table 1 , in which the groups showed a significant difference among the averages with t-independent test, only to age (p = 0.03). However, in the anthropometric variables, no significant differences were observed.
Experimental group and control group flexibility after the muscle stretching exercises program Table 2 shows the flexibility results of the groups after the intervention. The post hoc Tukey HSD for unequal samples found that the groups were homogeneous in terms of their initial ROM and that, only in the flexibility of the ankle flexion, knee flexion, spine (trunk) flexion and cervical spine extension of the EG, there were acute and chronic increases in flexibility. On the other hand, the ROM of the cervical spine, there was a significant difference in the acute effect for the EG. In the remaining ROM, no significant changes were observed.
Acute and chronic effects of stretching in the body posture Table 3 shows the results regarding body posture before and after the MSE intervention. The individuals who did not present postural deviations before the beginning of the program ("pre" condition) were not considered in the analysis because the objective was precisely to verify the acute and chronic effects of MSE on the trunk body posture of the volunteers. For this reason, the indicated n in each evaluated postural deviation is different depending on the pre-condition of each individual.
The cervical deformities in the sagittal plane could not be visualized through the instrument, therefore, no statistical treatment was performed.
DISCUSSION
The present study aimed to verify the effects of MSE on body posture and on flexibility and in nurses. As acute effect, i.e., after a training session, it was speculated that the muscle stretching exercises could reduce the level of muscle activation and fatigue (20) , which could cause attenuation of functional postural deviations. As a chronic effect, i.e. after eight weeks of MSE classes, could occur reduction of muscle imbalance (21) , increasing the muscle flexibility, influencing ROM and postural deviations and increasing flexibility.
In this study, MSE promoted significant alterations of acute and chronic forms in the concavities of the spine in the cervical and thoracic regions, and in the frontal alignment of the cervical region. Also, a significant reduction in lumbar curvature could be noted after the 8 weeks of training. Finally, a significant acute reduction was detected in deformity of the scapulae. The other observed postural deviations did not change significantly.
Although, in the literature, there is still controversy about the real effects of MSE for correcting postural deviations, in 
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Cervical Region the systematic review by Silva Filho, Gurgel and Porto (12) , the authors suppose that the lack of consensus may be occurring by handling inadequate physical training variables, the subjectivity of the employed postural evaluation method and/or the inadequate methodological description found in the studies which were willing to deal with the subject. Thus, the present study proposed to fill these scientific gaps.
Regarding the acute effect of MSE on body posture, the results are in agreement with López-Minarro et al. (22) study, which evaluated the acute effect of MSE on 55 individuals after a stretching session of 4 exercises of hip flexion, 3 sets of 20s of voltage for 30s intervals, showed significant changes in curvature of the spine and position of the pelvis. However, in the study by Campbell (23) , which verified the acute effect of MSE on 16 men and women with a mean age of 23 years, there were no significant changes in curvature of the spine, the lateral inclination of the trunk and sacral slope, after exposure of volunteers to a 12-min hip flexion at 90°. It is believed that the results of Camargo (23) are explained because the author used a different protocol than is recommended by the American College of Sports Medicine (24) ; That fact did not occur in this research and in the study of López-Miñarro et al. (22) . Instead, in both studies (22, 23) , there was not CG, which becomes crucial for providing secure evidence when working with proposed interventions.
Regarding chronic effect of MSE in body posture, significant changes were observed in the spine in the concavities of the cervical and thoracic regions, asymmetries in the cervical region and on lumbar region curvature, as in accordance with outcomes in other studies (25, 26) , but not in accordance with the study by Li et al. (27) . Hashimoto et al. (25) studied 11 individuals in average age of 37.1 years, during 3 to 4 months, and 20 sessions applied of one hour each, active stretching, 2 times per week; at the end of the study, the volunteers presented significant improvements in the leveling of the shoulders, hip, trunk and head. Finally, Muyor et al. (26) evaluated 58 women, mean age 44.2 years, in which were subjected to 12 weeks of stretching of posterior thigh muscles, 3 times a week and, at the end of the study, they showed a more aligned thoracic curve.
In contrast to the abovementioned studies, the study of Li et al. (27) , conducted with 58 men and adult women for 3 weeks, with the intervention a series of 15s voltage by 15s of static stretching rest of the posterior chain, at a frequency of 10 times per day, did not notice, at the end of the study, significant alterations in the pelvic-lumbar posture of the volunteers. It is assumed that the effects of MSE were not observed due to the exercise program model, because, for such exercises cause physiological changes over time, the elongation should be at least 20 to 30s voltage (24) . The present study when compared to studies which also observed positive effects of MSE on body posture (25, 26) , presented a more detailed description of the methodological aspects to conduct the study, since the variables were presented as training volume, intensity, periodization, recovery, and information about the method of postural evaluation. The lack of information on the methods may be a limiting factor to obtain reliable evidence about the proposed intervention.
The flexibility data showed that the EG presented acute and chronic differences in some joints. Considering that the MSE are the means to work flexibility as a physical valence, there is evidence that a less rectified posture is related to poor flexibility and muscle weakness or imbalance (21) . It is believed that the findings of the present study only strengthen the evidence already presented by other studies, however further studies on the subject are suggested, as it was not possible to find alterations in all investigated joints.
Regarding the nurses, the findings of this research are very importance, since it is known that these professionals are usually subjected to a work which expose them to harmful postures (28) . In 2012, the Nursing Assistants and Nurses occupied the second and fifth places in the number of non-fatal occupational accidents, respectively, among all occupations in the United States (29) . According to Jerome and Cruz (30) , these musculoskeletal injuries related to nurses generate high costs on productivity, absenteeism and quality of life, requiring, therefore, occupational disease prevention strategies.
CONCLUSION
It is concluded that, for the sample of nurses in the present study, the MSE promoted positive and chronic positive changes in the concavities of the vertebral column in the cervical and thoracic regions and in the alignment of the cervical region. Also, there was a reduction in scapulae deformity just after the MSE session and reduced curvature of the lumbar spine after 8 weeks of training. The MSE increased the flexibility of these professionals soon after one session and after 8 weeks of training.
